Environment-contact administration of rotenone: A new rodent model of Parkinson's disease.
Epidemiological studies suggest an association between pesticides and the incidence of Parkinson's disease (PD). Individuals are likely to be exposed to numerous natural or synthetic environmental agents by ingestion, inhalation, or skin contact. Here, we describe a novel environment-contact administration of rotenone model, in which male C57BL/6 mice (15 per group per time-point) were placed in one bedding-free, rotenone-applied cage for 2h every day over a period of 2-6 weeks, mimicking the common ways a person may be exposed to pesticides. Our results showed that rotenone exposure had no detrimental effect on body weights of mice during 6 weeks, nor did it cause systemic toxicity (HPLC analysis of rotenone in blood and brain, as well as complex I activity measurements in brain and muscle), but it caused significant impairments in motor function (open field test, pole test, and rotarod test) from 4 weeks that were responsive to apomorphine. Accordingly, rotenone caused significant dopamine depletion from the striatum (HPLC analysis), nigrostriatal degeneration (quantitative tyrosine hydroxylase immunohistochemistry and western blot), and accumulation of α-synuclein in the substantia nigra and striatum (α-synuclein immunohistochemistry) in a time-dependent manner. In addition, rotenone-exposed mice also developed deficits in gastrointestinal and olfactory function (fecal pellet output and buried food pellet test) prior to the motor dysfunction. Furthermore, we observed that α-synuclein accumulated in the anterior olfactory nucleus and the enteric nervous system at 2 weeks. In summary, this novel rotenone model was able to reproduce many key aspects of PD progression. Therefore, it provides new insight into how environmental factors could trigger PD and provides a useful tool for studying PD pathogenesis and testing neuroprotective strategies.